Strong synergism between small molecule inhibitors of HER2, PI3K, mTOR and Bcl-2 in human breast cancer cells.
Targeting pro-survival cell signaling components has been promising in cancer therapy, but the benefit of targeting with single agents is limited. For malignancies such as triple-negative breast cancer, there is a paucity of targets that are amenable to existing interventions as they are devoid of the human epidermal growth factor receptor 2 (HER2), progesterone receptor (PR), and estrogen receptor (ER). Concurrent targeting of cell signaling entities other than HER2, PR and ER with multiple agents may be more effective. Evaluating modes of interaction between agents can inform efficient selection of agents when used in cocktails. Using clonogenic cell survival, interaction between inhibitors of HER2 (TAK-165), phosphoinositide 3-kinase (PI3K) and mammalian target of rapamycin (mTOR) (NVP-BEZ235), and the pro-survival gene (Bcl-2) (ABT-263) in three human breast cell lines (MDA-MB-231, MCF-7 and MCF-12A) ranged from strong to very strong synergism. The strongest synergy was demonstrated in PR and ER negative cells. Inhibition of PI3K, mTOR and Bcl-2 could potentially be effective in the treatment of triple-negative cancers. The very strong synergy observed even at lowest concentrations of inhibitors indicates that these cocktails might be able to be used at a minimised risk of systemic toxicity. Concurrent use of multiple inhibitors can potentiate conventional interventions like radiotherapy and chemotherapy.